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Description 



«JUb? ° Vel aS !!° iat8S BOCOfdin9 ,0 thS Present invention main, y invoivifSnd C^yaluronate The 
compositions contaming these latter associates may be pharmaceutical uSSSSSZS^ ^ 

i !■ il is changed by binding metal ions JW. T. Winter and A. Sruiher J Mol Biol 517 761 mm 
J. K. Sheehan and E.D.T. Atkins: Int J. Biol. Macromol. 5. 215 (1983)- and N Rnue^ L„d¥chll™S' 

Deri^^H 1 ?, 9 . * aSS ° ciateS of ^^te «* formed with 3d metal Ions of the 4th 

zincl^aihoT ej? a0COrti t n ? 10 ' he lfteratUr6 ' hya,UroniC add < or te sa ») * to bind 
\ . u 01 the Present ,nvontion undertook to investigate the coordination chemistry of the irw 
terachon between hyaluronic acid and 3d metal ions of the 4th pertod of the parioTSSSShta thele 

S, of sS S , Ubstan ^ of an ^ te ™ «"h**u, hyalurcnate, our investigations were begun on tS S 
SS^SET " 8 a " d hyalUr0nate< F0r this purpose the free **>™ "« activity of aqueous sodium Z. 
S « meSSUred by USing 8 SOdium Beleot * e 9' ass e,e ctrode. It was unambiguous vltd 

tan these measurements that not more than 60% of sodium ions introduced as .qt^e^SJSS 

ions tS2 ^nt°" i^'i^rS' ^ h,CreaSln9 the SOdium ton ^.ration the amount of the sodium 
that, differently from the common properties of salts, sodium hyaluronate Is not completely dissociated i™ 



lnt * ene *stePOfourInvest^ 
•deso.ut.on by usingasodium ion-selective electrode mentioned aboveL^ 



2 



results of these measurements the toSumln JL ^ t9d °" the *** of zinc ions - B ««l ontte 

the earlier statement that tV^m^tM^^S^S^^^^^^ 
ohm J. 193. 407 (1981)] has experimental^ been 2£ ^ R PBntoh " nd W " * F ^ Bi > 

=hSrcr^^^^ 

beusedfortherepeutTr^^^^^ 
pn^Prenminar^ 

Nevertheless, the complex was prepared in ^!£!^^^ M ^ Uto,lB ^ n ^- 
the zinc ion was determined by using th "Extended X ^£!lrr fB ? 0n 8nd the direct erwi ™n« n t of 
been stated that zinc is eurraLe^ fouTCen^ 



of 241 pmfrom 



Zn-0 bond distances to 199 nZh„ "Z^ 3 *" at(mS in the m «»«Jinatk>n , 
thezincatj Sa1 ^ PmWh ^^ 0 ^ ona ^^P^ntina.onger..„ . , ; 

- whic^nSS^ 

The distance between the copper atomZ^ n^ 
^is^ 

^^^^ 

other active ingredients) and/or additive^ ^ ^ ^ ° fthe pen ^ ic teWe - "Penally in admixture with 

periodic table and a XKSST^ J"? ^ mela ' ion of the 4m perio d 0 f thl 

- precipitating the associate («m 0 tex£S 5 k f PreferaWv "• butan ° | : then 
^*eperiodlc^^ 

" JET? !f e prec,pitate tan the «**»- and 

- drying it under mild conditions. 

taWngTa^^ 
the4thpedodof^^ 

reaction of the metal ion with the h^S^^ nt ^™ 8ach 0388 P»W "y the direct 
previously separate the active tag-JL^SZl?" "l^ * Preparatl0n ™*> "necessary to 
theprocessoftheinvenuontheaU^^^ 

of an equivalent amount of zincTe^ a S2TS,^T toB,, ^ whta i^ 
sociate (complex) becomes quantitative fonS the formation of the zinc h^ronate as- 

^-^^^ 

5.4 whereas in the case of 0.5 « # So,T* 2^ S ° )Uti0n the pH reach <* a value of 

can be adjusted to a value of S.StoS^^jT^^l pH ° f the latter 

Solutions of two sorts contain:™ v ! 3 *** * an isotonic sodftjm "W* solution 
Precess discu^eHbove *" 35 ScfiVe b«n prepaSt fusing the 

1 . Zinc hyaluronate solutton made isotonic by an excess of zinc ehi«iH»- 
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>ride or an other salt formed from the starting hyaluronate catton and the anion of tTsTmS 



salt 

Two different process vaiants can be used for the nraoat^inn a «if <v»„ u , 
formed with a 3d metal ion. These are as Jaws lt ' fn *' ^ asS0C * te 

orefe«b?^^jr? rna ^ am r 0niUm 8alt fe P0rtionwise added to the of a known hyaJuronate 

ubo£ sulteb y to a not isotonked solution containing zinc chloride h an amount equrvaileTa^ 
M " C ^ Uronat8 Precipitated is f atered and ****** with the alkanoi or ato««i resoeSelv 

£££ CE* ^ the 2,00 hy8,uronate fe di5so,ved in 

mild^ndittonsl ^ s fo5 ?!! > Sdl\Ti tta , * *" ^ preSSure und " 

^edproduct^^ 



4 
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□ CD 



o c 
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andl^s"*^^ 



Characteri stics 
Area (a) 
0 

Below 10 cm 2 

Between 10 cm 2 3nd 2 5 cm 2 
Above 25 cm 2 



Severity 



Characteristics Severity 

Infectedness (b) 
Clinically pure 0 
Coated in 50% l 
Coated in 100% 2 

Necrosis (c) 
(only in the case of an arterial ulcer) 
negative 
Below 10% 

Between 10% and 15% 
100% 

No necrosis 



volvlng the treatment The score value plotted on the ordinate represente the genera! severity index calculated 



6 
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by using the above formula. 

rect ^2^^^^" * ^ !' yalUronate 10 8odiom hyaluronate used as the cor- 
reci values related to the starting score values as 100% are Illustrated in Figure 3 

The change in the relative correct values was statistically evaluated as a function of number n to a of 
Ze^of^ 

SSiS.S.T' % " 1l 2 ' 3 8nd 4 -*» - ™° resuits are 



7 
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ie results obtained with sodium hyaluronate used as control. 
The statical analysis of the response obtained for the hypothesis in qt 



ofthe zinc hyaluronate 'composition '^^^^Z"^^ totfmScn P rovedth « the advantage 
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as a function of the time of treatment The results obtained are summarized in Table 2. 

Iable_2 



Active ingredient 
of the composition 



Number and score value of the ulcers 
above between between below 
90% 90 and 70% 70 and 50% 50% 



1st week 

Zinc hyaluronate 
Sodium hyaluronate 
2nd week 

Zinc hyaluronate 
Sodium hyaluronate 



Table 2 
(contd. ) 



Number and score value of the ulcers 



Active ingredient 
of the composition 



above between between below 
90% 90 and 70% 70 and 50% 50% 



3rd week 

Zinc hyaluronate 
Sodium hyaluronate 
4th week 

Zinc hyaluronate 
Sodium hyaluronate 



amiltn^h? ? T"* SUPP ° rt the advanta9e <* M*«Mlfc The more detaBed statistical ex- 
aminafcons show the sigmficance to decrease depending on the time of treatment 

hvaiurTrLl T 6Va ' Uati0n * ««"^-Pha«naoological investigations the higher efficiency of zinc 
The invention is illustrated in more detail b\ 



9 
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193 (1951)], the v««s^ of hyalumnate was measured in an Ostwald's viscometer in a ph^— ■ ™ - 



n at 25 °C. The value of the intrinsic viscosity extrapolated to "Q- concentration, La. 



is given below. The HA content was determined by using Bitter s 



method [Anal. Biochemf, 330 (1962)]. 



Preparation of a zinc hyaluronate solution 

40 18 mg of sodium hyaluronate are dissolved in 20.0 ml of twice distilled water Thus the stertino ««„ 

t-ons^moandt^en^ 



usir^a precision potenuometerwrthdigi^ 
electrodes. The t«ratton is conanuedurrtl the p^tenL measured is not f^t^ 



The selectivity of the sodium ion-selective electrode was observed also in the oresenee of 7nf «ne i„ 
order to control that the potential change in the practical measurement wa caused S^S^T^ 



e.lnthecc 
data verified the qi 



« formation of the zinc associate. 



Preparation of a zinc chloride solution 

inJfT? SOh f 0 « n conta ' nin 9 2incch ^ man accurate concentration cannot be prepared by d^ect weigh- 
21 h 8 S! °" With " ear,y d6Sired »"»»n is prepared. On preparing ^thTsoCton no a Jd 
shouW be used thus it may occur that the zinc chloride weighed in will not completely be dfcsolved Af Z IS 

The characteristics of sodium hyaluronate used for the preparation of solution are as follows: 



10 
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Molecular weight 
Protein content 
UV absorption a|* ? 



A 1% 
ft 2B0 



1B50000 daltons 
0.07 % by wt. 
0.133 
0.075 

Viscosity / t 7 2 f^° s 13 . 7 flI/B 

HAX C ° ntent : 98.12% by wt. 

X HA * hyaluronic acid (as abbreviated herein) 



Preparation of a solution for dermatologic ai 

Protein content : 0.8% by wt. 

Example 3 

Preparation of a zinc hyaluronate solution for use in injectable solutions 

ToXf °" S d h ?°l bed thfe Example " Redout under sterile conditions, 
forfeit 

zinc hyaluronate solution of 0.2% by vT/S S B "" nta,n8 f " ter ( °' 45 " P0re size > to ^ a 



0uality : P«". Pyrogen-free sterile powder 

Molecular weight: 1850000 
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Protein content : 0.07 \ by wt. 
UV absorption A** ?: 0.133 

A 280 : °" 075 
HA content . 98il2 h by ^ 

Viscosity ^IJHJ, 13.7 di/g! 



Preparation of an ion-free zinc hyaluronate solution 

washed twice with 5 5? ^Tti ZlT'^T " f " tered 0n 8 ^ter, 

0.88 g of zinc hyaluronate is SEES , T q(Jality and ,h9n dried onder reduce <> Pww™. Thus, 



" ' a,uranate flr hl ~ M »; thus, it is practically ion-free. 



Preparation of ion-free zinc hyaluronate or its solution for therapeutical use 

Theoperations described in this Example are carried out under sterile conditio™ 
aJrS^^^ 
onate precipitate ieredon^ 

dried under reduced pressure unlrmL and I r « LTZT ^ * * ^ *»*«M-D each and 



Preparation of Ion-free zinc hyaluronate 

cemrimged T 7e S 
chioride^eTs^S 

slz e) then anc hyaluronate is precipitated *XTvJ^ 

with ethano and dried in a nitroaen ah«ncnh= m oi einanoi, tittered on a glass filter, washed 

When nece J a ^ 
then further purified «s ^othJ^^T^SS!^^ ? ^T** Whfch te 

material are as follows: characteristics of sod.um hyaluronate used as starting 



Protein content , om by 

2 ' 1 h "^tr.s:;^^^ 



one nyaiuronate can be prepared as described above also from asso 
ammonium salts. Quaternary salts useful for this purpose are e g 
a) carbotetradecyioxymethyl-trimethyiammonium chloride (see the 
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188,537), 

b) hexadecylpyridinium chloride, 

c) cetyipyridinium chloride, 

d) trimethyiammonium chloride and the like. 



Preparation of cobalt hyaiuronate 



n-butanol P ° f * 2% WL/vo1, coba,t <») <*K>ride.6H 2 0 aqueous sol- 



by iSSS" a " a,Ue0U8 Mn C ° nteinh 8°- M% ^^of zinc hyawronate made isotonic 

*r!T?Mm^ S0luB0n ° f °- 110 mo,/litre «w««Wtan are added to 0.50 g of sodium hy- 

Th. zme hyalurrmate solufiorris prepared from the particularly pure sodium hv*Z«. e 
Tire solution obtained can Pa used la injectable composite, Bo. 



"* C0 " tent ■ l.W 

V1SC0Sit '' = 15.? «/» 

fr=fi„ concent _ 0 01J ^ 

Parity of tr ,, , ol „ Uon « s ,i „ _ o 



' Based =„ th. absorb,™ .easured „ ( „ nm In .„ 
1 cm cuvet 

The solution is prepared by using the sodium hyafuronateof the quality characterized in Example 2 and 
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used first of all for the preparation of dermatologic and cosmetic compositions. 
Example 10 

SST * " aqUeOU8 8 ° ,Ut,0n C ° nbl "" nB 0 50 % * "yaluronate made Isotonic 

^solution of this Example contains sodium hyaluronate and the calculated equivalent amount of zinc 
12.50 ml of a zinc chloride solution of 0.100 mol/lltre concentration are added m n „ «r 



cen^Sshra^ 

The l,!* .A™ J? " T ° ,al 2mc concentra «on » 1-25 x 10-* moWitre. 

used m^^^SS-Tf 1 ^ S ! d . iUm hyalUranate ° f the flUa,lty i" Example 2 and 

useoTirstor all for the preparation of dermatologic and cosmetic compositions. 



IZ^™ " a " aqUe ° U8 S ° IUtl0n C ° nb,inina °' 2 % * - — — atonic 



chloride " Jm "y 8 '"™" 818 »W I** calculated equivalent amount of zinc 



°"" -" , " on "" alnfc " °- 5 * * ""^ - — — • «.«o»ic 

Example 13 



The solution describedin this Example contains zinc chloride In < 



The zinc hyaluronate solution described hereinafter is prepared under aseptic conditions from sodium h* 
aiuronate of particularly high purity described in Example 3 wfth twice distilled waS ^ 



14 
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are added andfin^ 

brane f iter (0.45 u pore size Thte soZn «n I? ° ^ 1 hU6 Prep8rad ta f ilt8red threu 9 h 3 ^ 

The osmotic JZ^ talSS 7mi "* ^ ,nj6Ctab,e «""■»■■* 

■— -tar the nHshnwIa i „ 0l/lltre 38 ex P res s«J In equivalent sodium chloride con- 

— ton. the P H shows a value of 5.6; Total zinc concentration = 5x10* moWHre. 

Hyaluronate content . 2 .03 mg/ml 

Viscosit y : 16.1 dl/g 

Protein content . 0 .016 mg/ml 

Purity of the solotion x . A l cm . nift 

* 660 " 0,010 

Based on the absorbance measured at 660 nm in an 
1 cm cuvet 



JS^JSZX* ° fVariDU8 COmposittons (Pharmaceutical and cosmetic com- 

I. Injectable solutions 



Zinc hyaluronate active ingredient 2 .0 mg 

Sorbitol 

48.3 mg 

Final volume of the aquous solution prepared 
with distilled water for injection purpose l.rj ml 

Example 15 

Zinc hyaluronate active ingredient 5-0 ml 

Sorbitol 

42. B mg 

Pinal volume of the aqueous solution prepared 

with distilled water for injection purpose i.rj ml 



15 
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Example 16 

Zinc hyaluronate active ingredient 2Q mg 



Propyl p-hydroxybenzoate 
Methyl p-hydroxybenzoate 
Glucose 

Final volume of the aqueous solution prepared 
with distilled water for injection purpose 

17 



0.05 mg 
0.5 mg 
*8.6 mg 

1.0 ml 



Zinc hyaluronate active ingredient 
Propyl P-hydroxybenzoate 
Methyl P-hydroxybenzoate 
Glucose 

Pinal volume of the aqueous solution prepared 
with distilled water for injection purpose 

Example 18 

Zinc hyaluronate active ingredient 10.0 mg 

Potassium sorbate 
Sorbitol 

Final volume of the aqueous solution prepared 
with distilled water for injection purpose 1>0 mI 

Compositions described in Examples 20 to 28 are mainly used for dermatologic and cosmetic purposes 
The active in 9 red,entof the quality described in Example 2 is employed in these Examples. 



5.0 mg 
0.05 mg 

0.5 mg 
*4.1 mg 

1.8 ml 



1.0 mg 
41.0 mg 
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II. Solutions for topical ua« 
Example 19 

Zinc hyaluronate active ingredient 
Potassium sorbate 
Sodium acetate 

Final volume of the aqueous solution prepared 
with distilled water 
Example 20 

Zinc hyaluronate active ingredient 

Potassium sorbate 

Sorbitol 

Final volume of the aqueous solution prepared 
with distilled water 

III. Bels for topical use 
to 21 



Zinc hyaluronate active ingredient 

Acrylic acid polymerisate 

Sodium hydroxide of 30% concentration 

Potassium sorbate 

Distilled water 

1 22 



Up tD 



Zinc hyaluronate active ingredient 

Acrylic acid polymerisate 

Sodium hydroxide of 30% concentration 

Propylene glycol 

Potassium sorbate 

Distilled water 



5.0 mg 
1.0 mg 
24.6 mg 

1.0 ml 

2.0 mg 
1.0 mg 
*8.3 mg 

1.0 ml 



up to 



20.0 mg 
200 mg 
50 mg 
10 mg 
10.0 mg 

20.0 mg 
50 mg 
40 mg 
15D0 mg 
10 mg 
10.0 mg 
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IV. Creams and ointments for topical use 
Example 23 

Zinc hyaluro.nate active ingredient 50 rog 

Potassium sorbate ... 

IB mg 

Soft white bee wax 125 mg 

Sorbitan oleate 150 mg 

Cetyl stearyl alcohol 840 mg 

Glyceryl monostearate 1100 mg 

Propylene glycol 4750 mg 

Distilled water up tQ 1Q g 
Example 24 

Cobalt hyaltironate active ingredient 50 mg 

Potassium sorbate 1P1 

J.U mg 

Soft white bee wax 125 mg 

■Sorbitan oleate ,,„ 

150 mg 

Cetyl stearyl alcohol 84Q ffig 

Glyceryl monostearate UD0 mg 

Propylene glycol 4750 mg 

Distilled water up to 10 g 



Example 25 



Zinc hyaluronate active ingredient 

2-Phenoxyethanol 

Sodium lauryl sulfate •• 

Cetyl palmitate 

Stearin 

Stearyl alcohol 
Cetyl alcohol 
White vaseline 
Propylene glycol 
Glycerol 
Distilled water 



up to 



50 mg 
100 mg 
100 mg 
400 mg 
400 mg 
450 mg 
450 mg 
500 mg 
550 mg 
600 mg 
10.0 g 



Cobalt hyaluronate active ingredient 


50 mg 


2-Phenoxyethanol 


100 nig 


Sodium lauryl sulfate 


100 mg 
400 mg 


Cetyl palmitate 


Stearin 


400 mg 


Stearyl alcohol 


450 mg 




Cetyl alcohol 


450 mg 




White vaseline 


500 mg 


Propylene glycol 


550 mg 


Glycerol 


600 mg 


Distilled water 


up to 10 g 



19 
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Example 27 

Zinc hyaluronate active ingredient 
Microcrystalline wax 
Propylene glycol 
Sorbitol 

Wool wax (acetylated) 

White vaseline up to 

V. Compositions fbrthe purification and cicatriaton of purulent wounds and bur™ 



5D.0 


mg 


250 


mg 


500 


mg 


400 


mg 


500 


mg 


10 


g 



. Zinc hysluronate active ingredient 

Potassium sorbate 

Hydrophilic colloidal silicon dioxide 50 mg 

SorfaitDl „n 

up to 1 g 



10 mg 
1.0 mg 



1. A complex o f deprotonated hyaluronic acid and a zinc or cobalt ion. 

2. A complex according to Claim 1 , comprising zinc ion as the metal ion. 

3. A complex according to Claim 1. comprising cobalt Ion as the metal ion. 

4 onetrrs^^ 

frvan EH addjbj^jrefergbly which are commonly used in the pharmaceutical indus- 
try, and ophonally farther comprisfflg^ne-ormorraddiflonaJ therapeilcinyTc^lSenS: 

5 ' adS^^^^^ 

bums, radiation or heat wounds, acne vulgaris and/or comglobaied acne. 
7. A process for the preparation of a complex as defined in any of claims 1 to 3, comprising 

a) adding an aqueous solutbn containing an equivalentamountofa salt, preferably the chloride of the 
metal ,on to an aqeuous solution of an hyafuranate salt, optionayy the alkaline or alpine earth Jm 
or sdver salt, preferably the sodium salt; or « ne or aixaime eartn metal 

b) dissolving a complex formed from hyaluronic acid and a quaternary ammonium salt in an aqueous 
suspension in a i advent mixture containing an aqueous solution of the metal ion and a solvent 
is partially miscible with water, preferably n-butanol; then niwnicn 

precipitating out the complex obtained with an alkanol or alkanone in a known manner, or 
separating the precipitate from the solution and then, if desired 
drying it under mild conditions. 
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8 ' ad'ZTn ^ dire ^ Pre , P . arati ° n ° f 80 aqU60U6 composition conteini "9 *™ hyaiuronate. comprising 

SSSiSSTV"?? hya,uronate ' an aqueous solution conteinin 9 « ieast a toi*kInet«fc 

amount of zinc chlonde needed to reach the isotonic state. 
Patentanspruche 

1. Ein Kompiex aus deprotonierter Hyaluronsaure und einem 2ink- Oder Kobaltion. 

2. Ein Kompiex nach Anspruch 1 , der ein Zinkion als das Metaltion enthSIt 

3. Ein Kompiex nach Anspruch 1 , der ein Kobaltion als das Metallion enthalt 

4. Eine pharmazeutische Zusammensetzung, die einen Kompiex nach einem vorherigen Anspiuch in Mi- 

SSJS^tr" Trfi9eretoffen und/oder Addit ™- die wr2u9s ^ e «SKLt 

ISS: ^ ,nd ^ e ™ d f werden - en,hSltun "ie waiter gegebenenfaUs ein oder meh- 
rere zusStziiche therapeutisch wirksame Mittel enthalt, 

5 ' ST-ESSlK ZuSammen f e A ^ die einen Kompiex wie in einem der AnsprOcne 1 bis 3 definiert 
gegebenenfalls zusammen mit Additiven enthalt 

6 " ^"1"° e L" eS ?f !n einem def An "" r0Bta 1 bis 3 definierten Komplexes zur Herstellung eines Ms- 
E^eT^^ behafteten KorperoberfLhen. be- 

7. Ein Verfahren furdle Herstellung eines Komplexes wie in einem der AnsprOcne 1 bis 3 definiert, das unv 

a] | Zugeben einer waBrigen Losung, die eine aqurvalente Menge eines Salzes. vorzugsweise des Chlo- 
rlds. des Metallions enthalt, zu einer wSBrigen Losung eines Hyaluronatsalzes geaeqebenenfalis das 
Alkali- Oder Erdalkalimetall oder sHbensalz. vorzugsweise das ^Wumsa^er 

b) Auflosen eines aus Hyaluronsaure und einem quaternaren Ammoniumsalz gebBdeten Komplexes 
in emer waBngen Suspension in einer Losungsmlttelmischung. die eine waBrige Losung des Metellions 

und z^**™ enlh§lt - das m,t Wasser tei,wefee 

AusfallendeserhaltenanKomnift¥aemi»oi n » m Aii^~.i_ J „«ii 



in LOsungsm.ttel enthalt, das mit Wasser teilweise mischbar ist. vorzugsweise n-Butenol; « 
Ausfallen des erhaltenen Komplexes mit einem AJkanol Oder Alkanon auf bekannte Weise 
Ablrennen des Niederschlags von der Losung und dann, wenn gewunscht, 
Trocknen di oe " ■■»*— — n -'~ 



,oder 



8> !;ni a !r^ 

halt, das das Zugeben emer wafirigen Losung, die wenigstens eine stochlometrische Menge an zurr 

ssxssr zustandes benatt9ten »*— - - — ° - 



Er- 



Revendications 

1. Complexe d*acide hyaluronique deprotone et d'un ion cobalt ou zinc, 

2. Complexe selon la revendication 1 , comprenant un ion zinc en tant qu'ion metalllque. 

3. Complexe selon la revendication 1, comprenant un ion cobalt en tant qu'ion metallique. 

*" pha , rmaceutic > ue ' tenant un complexe selon rune quelconque des revendications pre^ 

□IS T T ° U P,USi9Ure Mau addiBfe ' de pr6f6renc8 * ui 80nt couramment 

uSUses dans I mdustne pharmaceutique, et comprenant de plus, eventuellement, un ou plusieurs agents 
therapeuBquementactifs supplemental, eursagenis 

5. Composition cosmetique, comprenant un complexe te! que defini selon I'une quelconque des revendica- 
tions 1 a 3, eventuellement avec des addRifs. 
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Utfcsabon d un complexe te! que dfifiniseionrunequeloonquedesrevendicafions 1 a 3 dans la fabrication 

2 ^ CTUral ' lS d60UbtolS ' ISS Plales *«"»*•«• les br0,u ^. '<* P'is pToquees 
par la chaleur ou un ravonnament I'ar-ni m ■> * t . _ y ^ UB0S 



. * quantiteSquivaiented'un sel.de preference ie chlo- 

oul mi^i a , ■ T 6 "? T aqUeUSe d ' Un 881 hya,uranate ' ^ntuenement le sel d'argem 

ou de metal alcal.nc-terreux ou alcalin, de preference le sel de sodium- ou 

(b)a i dissoudreun complexe forme a partirde I'acide hyaluronique etd'un sel d'ammonium quaternaire 

fere^ 

connue! ST* pr6Cipitati0n 00mptex ' Cbtenu un alcano1 ou une a, <*none d'une manfere 
a separerle prtctytf de la solution puis, si souhaite 
a le secher dans des conditions douces. 

SJSSr * J"* para ^ n dir80te d'""e«""POsition aqueuse contenant I'hyaluronate de zinc, oompre- 

££££ vr r n d h ya,uronate de sodium ' d ' une ^"'^ contenant au « 

stoechiometrique de chlorure de zinc necessaire pour atteindre Petal 



35 



<5 



50 



55 



22 



EP 0413 016 B1 




EP 0413 016 B1 




EP 0 413 016 B1 




Europaisches Patentamt 
® /ii)) European Patent Office 

Office europeendes brevets © Publication number: 0 480189A1 



© EUROPEAN PATENT APPLICATION 

© Application number: 91115360.9 
© Date of filing: 11.09.91 



© mtci.*:A61K 31/73, //(A61K31/73, 
31:635,31:05,31:505) 



© Priority: 05.10.90 IT 2166290 


© Applicant ALTERGON S.A. 




Via Oogana Vecchia, 2 


© Date of publication of application: 


CH-6900Lugano(CH) 


15.04.92 Bulletin 92/16 




© Designated Contracting States: 


© Inventor: Donatl PedemonH, Elisabetta 


Via Rimembranza, 1/B 


BE CH DE FR GB IT LI 


1-22100 Como(IT) 




Inventor: Lualdi, Paolo 
Via Baradello, 1 




I-22070 Grandate(IT) 




© Representative: GervasL Gemma, Dr. et al 




NOTARBARTOLO & GERVASI Sri 33, Viale 




Bianca Maria 
I-2D122 Milano(lT) 



© Pharmaceutical compositions for topical use comprising hyaluronic acid sodium satt and 



© Phar maceutical compositions for topical use comprising jryaluronic acid sodium s alt and disinfectant 
substances chosen from the group~consisting of cresol derivatives, hexetidine, sulfadiazine silver and sul- 
fadiazine zinc salt for the treatment of sores, ulcerations and bums. 
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